INTRODUCTION
In the design and development of the experimental apparatus for the Argonne National Laboratory Zero Gradient Synchrotron, the deflection, slope, and moment equations for a thin,flat,circular plate under a variable, symmetrical, electrical force had to be derived to establish structural integrity. The effect of a variable electrical force imposed on the thin, flat, circular plate is not presented in the commonly used references. It was therefore necessary to derive the required equations.
This paper presents a treatment for six cases of varying load distribution in which constant force, divided by the radial distance squared (schematically delineated in Fig. l) , acts on a thin, flat, circular plate. In the first four cases the variable load is assumed to act over the entire actual plate; in the last two cases, solid plates are considered with a variable load over the plate bounded by circles of inner radius and the outer plate-load radius. The six cases are: (l) outer edge supported and fixed, inner edge fixed; (2) outer edge simply supported, inner edge free; (3) outer edge simply supported, inner edge fixed; (4) outer edge supported and fixed, inner edge free; (5) outer edge supported and fixed, solid plate; and (6) outer edge simply supported, solid plate.
A computer program was developed for ascertaining deflections and moments. To simplify the determination of deflections, moments, and slopes when only one or two calculations are required, various dimensionless terms in the derived equations have been computed and presented in tabular form. The maximum deflection constants for the six cases are graphically depicted. Bending-moment diagrams for these six cases have been obtained for a set of parameters. The maximum deflection and bending-moment constants are presented in a table for rapid computations using prescribed conditions.
SYSTEM OF UNITS
In this presentation, the unit force-mass system is used since it provides a compromise between the absolute and gravitational systems, and is automatically a self-containing reference system. Reference 1 contains a comprehensive analysis of this system.
SUPPOSITIONS

1.
The plate under consideration is assumed to be perfectly elastic, isotropic (modulus of elasticity and Pois son's ratio are the same in all directions), and homogeneous.
2.
The plate initially is flat and of uniform thickness.
3.
Maximum deflection in comparison with thickness is small, say no more than half the thickness.
4.
Deformation of the plate is symmetrical about the cylindrical axis.
5.
During deformation, the straight lines in the plate initially parallel to the cylindrical axis remain straight but become inclined.
6.
The middle surface of the plate is not strained by bending.
7.
All forces, loads, and reactions are parallel to the cylindrical axis.
8. Shear effect on bending is negligible, thickness limited to no more than one-quarter of the least radial dimension.
9. Structural damping effect is neglected.
10. Temperature is uniform throughout the plate, and thermal equilibrium exists between the plate, the surrounding medium, and the support.
THEORETICAL ASPECT
The ensuing theoretical compendium has been included with several thoughts in mind, viz., (l) it is an abbreviated version, (2) it relates all necessary formulas, and (3) it eliminates acquiring a reference if a quick review is desired. The derived bending moments, slope, and deflection equations are the ones ascribed to Grashof and Poisson (see references 2 and 3). Additional reading on the theory is contained in references 2 through 6.
The pertinent unit-strain equations, according to Hooke's law for plane stress and the geometric relations illustrated by _ Ey l<t> , d0\ (2) If it be assumed that unit stresses are proportional to the distances from the middle surface, then, through use of Figs. 2 and 3 and Eq. (2), the radial and tangential bending moments per unit length are
Mr+f'dr 
where the trigonometric sine function has been assumed equal to the angle. Rearrangement of terms and neglect of higher-order derivatives of Eq. (4) yields
The equilibrium equation in terms of the bending angle and radius is now ascertained by taking the derivative of the first expression in Eq. 
and for the unloaded region, 0 :^ r < b, is
The general equations for the load-distribution region, as a consequence of substituting Eq.(7)into Eq. 
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2 r^ and the bending-moment equations for the inner region become
The six cases presented in tabular form in the following pages were derived by using the appropriate equations that fulfill the continuity conditions and/or boundary conditions. The equations used in obtaining the integration constants were the last two expressions of Eqs. (9) 
where the second and third expressions of Eq. (9) and the first expression of Eq. (11) were used.
To facilitate the moment, slope, and deflection computations, various terms in the derived formulas have been computed and are related in Table I . Since the bending moment must be an absolute maximum in determining the maximum stress, location and magnitude of the bending moment are a prerequisite. Because of the complexity of the moment equations, and because Poisson's ratio depends upon the material and related parameters, only the absolute maximum bending moment of Case VI could be 20 verified by the customary mathematical procedures. Theoretically, Poisson's ratio can have a value from zero to 0.5; e.g., Poisson's ratio is approximately zero for cork, and nearly 0.5 for materials like paraffin and rubber. 
